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Ecosystem-Based Management Cycle 



What is a Risk Assessment? 

Slide	  courtesy	  of	  Jason	  Link	  



What is a Risk Assessment? 

Ecosystem	  Considera3ons	  	  
(REEM)	  

Slide	  courtesy	  of	  Jason	  Link	  
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Ecosystem	  Considera3ons	  Report	  
hQp://access.afsc.noaa.gov/reem/ecoweb/	  

§  LME-‐scale	  assessments	  	  
§  Targeted	  for	  managers	  	  	  
§  Linked	  with	  stock	  assessments	  
§  Provides	  context	  for	  EBFM	  
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Indicators	  for	  each	  trophic	  level	  
Report Cards 
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Fall condition of age-0 walleye pollock  
predicts recruitment of age-3 pollock 
 

EC Report: Indicator contributions 
Energy density of age-0s 

1.  Descrip3on	  of	  indicator	  
2.  Status	  and	  Trends	  
3.  Factors	  Influencing	  Trends	  
4.  Implica3ons	  for	  Fisheries	  Management	  
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2006 example 

	  
“The	  [eastern	  Bering	  Sea	  walleye	  pollock]	  stock	  remains	  above	  the	  MSY	  
level,	  having	  declined	  …	  at	  a	  rate	  of	  about	  19%	  per	  year….	  
	  
Other	  issues	  raised	  …	  suggest	  a	  need	  for	  further	  cau3on.	  

§  a	  northward	  shik	  …	  with	  some	  por3on	  of	  the	  popula3on	  into	  
Russian	  waters.	  	  

§  a	  large	  decline	  in	  zooplankton,	  which	  is	  important	  in	  providing	  
forage	  for	  juvenile	  pollock.	  

§  increasing	  preda3on	  by	  arrowtooth	  flounder	  on	  juvenile	  pollock.	  
	  

	  
Consequently,	  …	  a	  reduc3on	  in	  …	  catch	  …	  is	  jus3fied.”	  

Result	  from	  stock	  assessment	  

Assessment	  +	  ecosystem	  indicators	  

Ecosystem	  indicators	  

Mul7species	  model	  

From	  Council	  minutes,	  December	  2006:	  
	  



Future	  Direc3ons	  for	  Indicators	  

§  Focus	  on	  predic3ve	  capacity	  

§  Develop	  species-‐specific	  report	  
cards	  

§  Move	  indicators	  directly	  into	  stock	  
assessments	  

§  Develop	  ecosystem	  thresholds	  

As	  we	  build	  modeling	  and	  predic8ve	  
capacity,	  we	  will	  s8ll	  need	  qualita8ve	  
synthesis	  to	  capture	  events	  outside	  
the	  bounds	  of	  current	  models	  and	  to	  
detect	  impacts	  of	  the	  unexpected	  

Gulf	  of	  Alaska	  SST	  anomalies	  



What is a Risk Assessment? 
Mul3-‐species	  modeling	  

Slide	  courtesy	  of	  Jason	  Link	  



Photo:	  Mark	  Holsman	  

Ecosystem-‐Based	  Fisheries	  Management	  (EBFM)	  

“…a place-based, rather than species-based, management 
approach (Fogarty, 2014) that can account for fishery effects on 
food web structure and function, balance biodiversity and yield 
objectives, and improve management in systems characterized by 
large seasonal, decadal, and long-term climate variability (Pikitch et 
al., 2004; Arkema et al., 2006; Link, 2010; Agardy et al., 2011; Levin 
et al., 2013; Link and Browman, 2014).”

Holsman	  et	  al.	  in	  press.	  Deep	  Sea	  Res	  II	  



Photo:	  Mark	  Holsman	  

Mul3-‐species	  models	  for	  EBFM	  

•  Quantify relative effects of climate variability, trophic interactions, 
and fisheries on species productivity

•  Non-stationary mortality, B0, and MSY

•  Can identify indirect effects on other species and fisheries

•  Quantify trade-offs among fisheries

Holsman	  et	  al.	  in	  press.	  Deep	  Sea	  Res	  II	  
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CEATTLE Multi-species stock assessment 

Walleye pollock  
(Gadus chalcogrammus)  

Arrowtooth flounder 
(Atheresthes stomias)  

Pacific cod 
(Gadus macrocephalus)  

Eastern Bering Sea, Alaska, USA 

W@Age~f(Temperature)	  
Pred/prey~f(Temperature)	  

Climate-‐Enhanced,	  Age-‐based	  model	  with	  Temperature-‐specific	  Trophic	  Linkages	  and	  Energe8cs	  	  
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Pred. Mortality (M2) 

Residual	  	  
Natural	  Mortality	  

Preda3on	  
Natural	  Mortality	  
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Age-specific prey selectivity 

Size-specific annual ration 

Temperature specific  

Pred. Mortality (M2) 
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Stabeno et al. (2013) A comparison of the physics of the northern and southern shelves of the eastern Bering 
Sea and some implications for the ecosystem. Deep-Sea Res II 65-7014-30.

Predator- Prey Overlap 
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     Temperature effects 
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c) Arrowtooth flounder

Year Holsman	  et	  al.	  in	  press.	  Deep	  Sea	  Res	  II	  
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CEATTLE applications: 
blended	  forecasts	  
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CEATTLE applications: 
management	  strategy	  evalua8ons	  
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Management Strategy Evaluation 

CE-SSM 
CEATTLE 
Ecosim 

Observa3on	  Error	  

Process	  Error	  
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Climate-‐specific	  Harvest	  &	  
Popula3on	  Projec3ons	  

Harvest	  Control	  
Rule	  

ACLIM 
The Alaska CLimate change   
Integrated Modeling project  



RCP	  8.5	  
	  
	  
	  
SRES	  
A1B	  
	  
	  
	  
	  
RCP	  4.5	  
	  
	  
	  
RCP	  2.6	  
	  
	  
	  

“Business	  as	  usual”	  

“We	  figured	  it	  out!”	  

“We	  tried…kind	  of”	  

Carbon	  Emission	  Scenarios	  



Slide	  courtesy	  of	  J.	  Duffy-‐Anderson	  



Photo: Mark Holsman 

When to use multi-species models: 
•  When there is sufficient data/information 
•  When expert advice is not enough 
•  Relationships are non-linear and complex  
•  Species are fully exploited  
•  Pressures/impacts are high, efficiency is needed 
•  Scope for fishery response to management is high  
•  When management is ready for tradeoffs analysis 



Photo:	  Mark	  Holsman	  

Thanks! 

 
“Behind these numbers lies, of course, an infinity of 
movements and of destinies.”  

– von Bertalanffy 1938 
 

Mark Holsman (Brother; all photos) 
A. Hobday, A. Hollowed, K. Aydin, 
Isaac Kaplan, Troy Buckley, Matt 
Baker, Buck Stockhausen, P. Sean 
McDonald, Stephanie Zador, Paul 
Spencer, Ingrid Spies 

 

 

…and of people! 

NOAA IEA program 
FATE 13-07 
SAAM 02  



END	  
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“STATUS	  QUO”	  SCENARIO	  BEST	  CASE	  SCENARIO	  

“We	  figured	  it	  out!”	   “Business	  as	  usual”	  

+	  1.8	  oC	   +4	  oC	  

Intergovernmental	  Panel	  on	  Climate	  Change	  (IPCC)	  
5th	  Assessment	  Report	  
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Weight at Age 
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Gaichas	  et	  al.	  2012.	  Mar	  Ecol	  Prog	  Ser	  459:	  275–292	  

Balance multiple objectives 
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